Robotic renal surgery: The future or a passing curiosity?
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Abstract

The development, advancement and clinical integration of robot-
ic technology in surgery continue at a staggering pace. In no other
discipline has this rapid evolution occurred to a greater degree
than in urology. Although radical prostatectomy has grown to
become the prototypical application for the robot, the role of the
robot in renal surgery remains controversial. Herein we review
the literature on robotic renal surgery. A comprehensive PubMed
literature search was performed to identify all published reports
relating to robotic renal surgery. All clinically related articles
involving human participants were critically appraised in this
review. Fifty-one clinical articles were included, encompassing
robot-assisted pyeloplasty, nephrectomy, nephroureterectomy,
living-donor nephrectomy and partial nephrectomy. Feasibility
has been shown for each of these procedures. Robot-assisted tech-
niques have been described for almost all renal-related proce-
dures. However, the intersect between feasibility and necessity
as it pertains to robotic renal surgery has yet to be defined. Also,
the high cost of surgical robotic technology mandates critical
appraisal before adoption, especially in a publicly funded health
care system, such as the one present in Canada.

Can Urol Assoc J 2009;3(3):231-40

Résume

Le développement, le perfectionnement et I'intégration en milieu
clinique de la technologie robotique en contexte opératoire se
poursuit a un rythme stupéfiant. Aucune autre discipline n’a vu
cette évolution rapide a un niveau aussi élevé que l'urologie.
Alors que la prostatectomie radicale en est devenue I"application
prototype, le role de la robotique en chirurgie rénale demeure
controversé. Dans l"article qui suit, nous passons en revue la
littérature portant sur I'emploi de la robotique en chirurgie rénale.
Une recherche exhaustive dans la base de données PubMed a
été effectuée afin de cerner les rapports sur le sujet. Tous les rap-
ports cliniques portant sur des sujets humains ont été évalués.
Cinquante et un articles cliniques ont été inclus dans notre
analyse, incluant des cas, tous assistés par robot, de pyéloplas-
tie, de néphrectomie, de néphro-urétérectomie, de néphrectomie
chez des donneurs vivants et de néphrectomie partielle. Pour cha-
cune de ces interventions, la faisabilité a été démontrée. Des tech-
niques assistées par robot ont été décrites pour pratiquement tous

les types d’interventions rénales. Néanmoins, le point d’intersec-
tion entre faisabilité et nécessité concernant I'utilisation de la
robotique reste a définir. Par ailleurs, le colt élevé de la roboti-
que chirurgicale justifie une évaluation critique avant I’adoption
de cette technologie, en particulier dans un systeme de santé
public comme celui du Canada.

Introduction

The worldwide evolution of robotic surgery continues to
advance at a staggering pace. In less than 20 years, the tech-
nology has grown exponentially from theoretical military
application to daily use in operating rooms around the globe.
In fact, the overwhelming success of robotic surgery with
regard to invention, innovation and adaptation is an excel-
lent example of collaboration between surgeons, industry
and government. Although the first robotic device to be
used clinically dates back to computed tomography-
guided stereotactic neurosurgery by Kwoh and colleagues
in 1988, the first urological application in a human was
not described until Davies and colleagues® used a modified
industrial robotic arm to perform a transurethral resection
of the prostate 3 years later.

The first commercial application in laparoscopy did not
come until the Automated Endoscopic System for Optimal
Positioning (AESOP) was approved by the US Food and Drug
Administration (FDA) in 1993.° Originally designed by the
US military, the table-mounted device could precisely guide
a laparoscope, and was later put into production by Computer
Motion, Inc.* Computer Motion, Inc., would later introduce
the ZEUS Robotic Surgical System to the US market in 1998,
just months after the unveiling of another surgical robot,
the da Vinci (Intuitive Surgical, Inc.). The da Vinci Surgical
System was born out of technology designed by NASA, also
originally intended for use by the US military, but quickly
adopted for civilian use. In 2003, Intuitive Surgical, Inc., amal-
gamated with Computer Motion, Inc., thereby paving the way
for the clinical development of the da Vinci robot, along with
its newly FDA-approved EndoWrist, to dominate surgical
robotic use worldwide.* Today, the vast majority of published
literature on robot-assisted renal surgery has reported the
use of the da Vinci system, and it is the only commercially
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available master—slave robotic system in production today.
Furthermore, when compared with other robotic platforms,
namely, AESOP and ZEUS, we have shown that the da Vinci
platform is superior in terms of shorter operative time, quick-
er anastomotic time, flatter learning curve, as well as more
intuitive technical maneuvering.>®

Although the field of urology was not the first medical
discipline to embrace robotic technology, it has adopted
the technology with open arms, especially in the United
States. Today, the major clinical application for the da Vinci
system has been for urological procedures. However, since
most of the published research and clinical experience in
recent years has focused predominantly on robot-assisted
radical prostatectomy,*”* the role of robotics in renal sur-
gery continues to be defined. With the exception of robot-
assisted laparoscopic pyeloplasty (RALP), the literature con-
sists primarily of case series and reports. As such, the
emphasis of this review will be on RALP. Herein we focus
on the indications, techniques and surgical experiences
described in the literature to date as it applies specifically
to robot-assisted laparoscopic renal surgery.

A PubMed (www.pubmed.com) literature search was per-
formed to capture all contemporary published articles
(2000-2008) related to robotic renal surgery. Multiple queries
were performed and all relevant English language papers
were reviewed, including case reports, case series and com-
parative trials. Basic science and engineering-related abstracts,
studies involving nonhuman subjects and percutaneous sur-
gery papers were not critically assessed. Previously published
clinical review articles and accepted abstracts for the
Canadian Urological Association and American Urological
Association annual meetings (2003-2008) on robotic surgery
for urological application were also assessed as a means of
increasing the breadth of this review.

Results

In the preliminary search, 301 articles were captured. Of
these, 51 were deemed suitable for analysis. The majority
of relevant papers (41) focused on robot-assisted pyeloplas-
ty, nephrectomy, nephroureterectomy, living-donor nephrec-
tomy or partial nephrectomy. Published reports of novel
applications of renal robotic surgery and extirpative
adrenal surgery were also assessed.

Pyeloplasty

Until recently, open dismembered pyeloplasty has been the

gold standard treatment of adult ureteropelvic junction
obstruction (UPJO) with published success rates consistent-
ly greater than 90%.%'* However, the morbidity of a flank
incision has led to the adoption of less-invasive modali-
ties such as endopyelotomy and laparoscopic pyeloplas-
ty. Ever since the first description by Schuessler and
colleagues," modern laparoscopic pyeloplasty series con-
sistently demonstrate equivalent success rates to open
series with improved postoperative convalescence.*"”
Unfortunately, the need for complex intracorporeal recon-
struction has limited the widespread application of stan-
dard laparoscopic pyeloplasty, thereby paving the road
for the potentially more facile robot-assisted approach. The
da Vinci surgical robot is endowed with features that sim-
plify intracorporeal reconstruction and suturing, effective-
ly shortening the learning curve for residents, clinical
fellows and other novice laparoscopists alike.*

The first clinical experience with RALP in humans was
reported in 2002 by Gettman and colleagues,'' and pro-
vided acceptable short-term outcomes in a small number
of patients. Since then, several other groups have report-
ed similar satisfactory results as the body of literature con-
tinues to expand (Table 1). The indications for RALP are the
same as standard laparoscopic or open pyeloplasty. RALP
has been performed safely and effectively in patients with
primary UPJO or secondary UPJO after a failed previous
repair,**'** as well as in both pelvic and horseshoe kid-
neys.?*** The robotic approach can also be used to suc-
cessfully manage concomitant renal stones at the time of
the surgery.>*2%3* Contraindications to RALP are the same
as standard laparoscopic pyeloplasty and include poor renal
function, poor surgical candidate, uncorrected coagulopa-
thy, abdominal wall infection and bowel obstruction.

Many techniques for RALP have been described in the
literature and most are variations on the same theme.
Pneumoperitoneum is achieved with a Veress needle or
Hasson trocar and the initial 12-mm port is placed at the
umbilicus. Most authors use this port as their primary laparo-
scopic port. Two additional 8-mm robotic arm ports are then
placed to form an isosceles triangle with the base facing lat-
erally (Fig. 1). Depending on surgeon preference, a 12-mm
assistant port is placed in either the subxyphoid position,
inferior to the camera port, or just caudal to the McBurney
point on the ipsilateral side. This port can be used for
suction—irrigation, retraction, introduction and removal
of suture material, and placement of a double J stent.
Nephroscopy and basket stone extraction can also be per-
formed through this port as needed. Some authors, especial-
ly in the pediatric setting, use a total of only 3 ports.?**°*> OQur
preferred technique is slightly different. A 12-mm umbilical
port is established for access, but is later used as an assistant
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port. The laparoscope port is then established laterally in
a position placed directly over the ureteropelvic junction
(previously established by preoperative retrograde pyelog-
raphy). We then place 2 additional 8-mm robotic arm ports
to create an isosceles triangle with the base facing medially
(Fig. 2). We feel this technique allows more freedom for
the assistant to manoeuvre by preventing conflicts with the
robot arms. The robot is then docked posteriorly to the patient
(Fig. 3). At this time, all steps of traditional Anderson—Hynes
dismembered pyeloplasty, Y-V plasty and Fenger-plasty can
be performed.'**% 23t A dismembered technique is most
commonly employed as we believe that this provides the
best results in open and standard laparoscopic pyeloplas-
ty. It also allows versatility in almost all clinical scenarios,
including repair of UPJO in the presence of crossing vessels,
renal calculi, large renal pelvis requiring reduction and sec-
ondary repairs.”* Some authors describe a hybrid approach
whereby the initial dissection of the colon, renal pelvis

Fig. 1. Port placement for transperitoneal robot-assisted laparoscopic pyelo-
plasty, as commonly described in the literature. A 12-mm camera port is
placed at the umbilicus. Two 8-mm robotic arm ports are then placed to cre-
ate a triangle with the base facing laterally. A 12-mm assistant port can be
placed as per surgeon preference — subxyphoid, just medial to the camera
port, or caudally in the vicinity of the McBurney point.

234

and proximal ureter is performed using standard laparoscop-
ic techniques, reserving the robot for the ureteropelvic anas-
tomosis.?"?*2°2* \We routinely perform the entire procedure
robotically as we believe that finer operative dissection
can be obtained via robotic assistance.

Comparative studies between RALP and open or stan-
dard laparoscopic pyeloplasty are summarized in Table 2.
Reported success rates vary from 86% to 100%. In our series
of 55 patients (54 with dismembered pyeloplasty; 1 with
Y-V plasty), 95% had clinical and scintigraphic resolu-
tion, with only 2 requiring successful secondary endopy-
elotomy.” Thirty-one patients (56%) were found to have
a crossing vessel and 7 (13%) had concomitant renal stone
extraction. Mean operative time was less than 3 hours and
anastomotic time 38 minutes, with a trend toward shorter
times as the series matured. Mean length of hospital stay
was 2.3 days with estimated blood loss of 55 mL/case. Based

12®
® @12

Fig. 2. Port placement for transperitoneal robot-assisted laparoscopic pyelo-
plasty as per the surgeon’s preference. A 12-mm port is inserted at the umbili-
cus and pneumoperitoneum is established. This eventually serves as the as-
sistant’s port. By placing this port away from the robot, collisions are avoided.
A second 12-mm camera port is placed along the anterior axillary line at the
estimated location of the ureteropelvic junction. Lastly, 2 robotic arm ports
are placed medial to the camera port to create an isoceles triangle with the
base facing medially.
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on these data and other publications directly comparing
RALP with open or standard laparoscopic pyeloplasty, the
robotic approach appears safe and effective (Table 2).
Intermediate-term results are slowly accumulating in the lit-
erature and compare favourably versus open pyeloplasty
results. Unfortunately, as with other applications of robot-
assisted surgery, the biggest drawback and criticism cen-
tres on the purported lack of cost-effectiveness compared
with other less expensive modalities.*****> This is likely the
single most important deterrent for wider application of
RALP in publicly funded health care systems such as
Canada’s.

Radical nephrectomy and nephrouterectomy

Robot-assisted extirpative renal surgery has been described
as a useful minimally invasive technique for both malignant
and benign conditions. Numerous feasibility case series
have been reported highlighting the safety and efficacy of

da Vinci
cart

O Assistant
O Scrub nurse

Surgeon
console

O Surgeon

Fig. 3. Operating room set-up for robot-assisted surgery. The patient is placed
in a 60° lateral decubitus position. After port placement, the da Vinci system is
docked in position posterior to the patient. The primary surgeon is seated at
the remote surgical console. The surgical assistant is situated on the side
across from the robot. A scrub nurse is near the foot of the bed. A monitor is
positioned in view of the surgical assistant and scrub nurse. The anesthesiol-
ogist is at the head of the table.
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robotic assistance.”*** No major patient or equipment com-
plications were reported. Although a standard laparoscop-
ic approach is usually employed for nephrectomy at most
centres today, robot-assisted techniques are attractive to
surgeons who have minimal laparoscopic experience. In
contrast, most surgeons facile with basic laparoscopic skills
have difficulty justifying the use of robotics for what is con-
sidered by many a relatively straightforward procedure.
Most described techniques mirror the standard laparoscop-
ic approach for renal dissection and extraction; however,
the da Vinci system is not compatible with multifire clip
appliers or standard endovascular stapling devices required
for renovascular ligation and division. This has further dis-
couraged routine use of robotic assistance in the extirpa-
tive kidney surgery setting.”

Living-donor nephrectomy

The most extensive experience with extirpative robot-
assisted renal surgery involves living-donor nephrectomy.
Although some centres still consider open living-donor
nephrectomy the “gold standard,”* experience with laparo-
scopic donor nephrectomy, both purely laparoscopic and
hand-assisted, continues to gain popularity. Advantages of
a minimally invasive approach include reduced postoper-
ative pain, shortened hospital stay and a quicker return to
regular daily activities.**? Importantly, minimally invasive
living-donor nephrectomy is also believed to have increased
the donor pool by decreasing morbidity compared with open
living-donor nephrectomy.*> However, the technically
demanding nature of laparoscopic living-donor nephrec-
tomy has made it an attractive candidate for robotic assis-
tance. There is evidence that robot-assisted living-donor
nephrectomy is safe and provides outcomes equivalent to
both open and other minimally invasive techniques.** A
summary of published series of robot-assisted living-
donor nephrectomy is shown in Table 3. It should be
acknowledged that the impressive mean operative times
(range 143-185 min) reported by each group did not include
operating room set-up and docking of the da Vinci system
before dissection. Taken together, the superiority of robot-
assisted donor nephrectomy over standard techniques has
yet to be proven.

Partial nephrectomy

In contemporary times whereby most renal tumours are dis-
covered incidentally via abdominal imaging for an unre-
lated indication,* these tumours are frequently amenable to
nephron-sparing extirpative techniques. Patients with exo-
phytic lesions less than 4 cm are ideal candidates for partial
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236

Mean

Mean
suturing
time, min time, min loss, mL

Mean

Mean Crossing Secondary operative

Mean

No. of follow-up,

Comparison technique patients

Success,

blood Complications,

Surgical

Cost

%
NA

LOS, d

%

UPJO, %

age, yr vessel, %

Study

235 120
50

NA
NA
NA
NA

NA
NA
NA
NA
86

NA
NA
NA
NA
34
32

NA
NA
NA
NA
24
10
20
10

DM
FP
DM
FP
DM
DM
DM
DM

LP

Gettman
etal®

28
70
13
NA
NA
NA
NA

100
140

NA

o

50

RALP

78
312

100
100
100

28 (2 leak) 3

40

LP
RALP

Bernie
etal.”

2.5
B

60 14 (1 UTI)

15

324
181

57
45

7.6
7.8

33
88

OoP
RALP

Lee
etal.®

94

2.3

3 (1 missed
crossing vessel)

219

88

RALP 2.7x

00

1

NA

NA NA

80.7

10 NA 38 NA

DM

LP

Link
etal®

the cost of
LP (1.7x

if they

100

10 (1 leak)

NA NA

122.8

10 NA 46.5 NA

DM

RALP

=

B .2 5
T 5@ g
380 2
cgp ©
> a =
3 g
© o
0

®

o ~ © o 2
S o 0 o 1
— — |O
S}

o

o]
— =
o~ N ™ 3
Q

k)
- B
&) = = =
c D =2
BED 58
£ 3 = o 2
=N — |2
o =@<s|a
Qo g o <
— < — ]
—_— = N2
<t - e
S © ]
e
=z
o oo m 8
) =TT e )
- - I
\ \% o
<
o
=
[%2]
< oL L o
Z ©zZzZ g
°
2
o
[=
[0}
Q
o
o = oo )
o)) ~ 3 © g
N NN ©
@
o)
&
T
>
©
I
mC

M~ O O N g
- <
=z
%
5
(7]
o
<
o < < < <
B ~ZZ| 3
I
12}
-
o
Te} 0w s
< © g - 2
N N — |2
I
(%]
o
—
S K
o © m < =
— o0 — 2
k)
(9}
[
Q
o
Q
o
— 0 0 3
©
&
Q
o<

ko) I
° 3 &
= C -
¥o) T = =2 5
Q (e} T
O O 5]
o
f =
(o}
w

o ﬂ_l\
o 1o (o
_ <0< =
o c 3
5]
o)
2 §
= ;
) ) s | B
@2 = o

oo £ O ®©
= (0] >
gm;>—5 [a)

CUAJ ® June 2009 ® Volume 3, Issue 3

obstruction; UTI = urinary tract infection.

nephrectomy in the elective setting.”” These
techniques are further justified in patients
with baseline compromised renal function,
the potential for future renal deterioration or
solitary kidney conditions.®*' In recent years,
there has been an explosion of reports
describing minimally invasive laparoscop-
ic techniques for partial nephrectomy,
including robot-assisted techniques.®*** Pure
laparoscopic partial nephrectomy is tech-
nically challenging, and strategies to simpli-
fy resection and reconstruction while min-
imizing ischemic time have been sought.
Theoretically, the enhanced ability to adjust
resection angles, and the ability to facili-
tate intracorporal suturing with the EndoWrist
Instruments have made robot-assisted laparo-
scopic partial nephrectomy (RALPN) an espe-
cially attractive alternative. A summary of
published RALPN studies is shown in Table 4.
Represented are 5 case series and a single
case report. Furthermore, conversion rates
of 25% and 20% in the reports by Phillips
and colleagues® and Caruso and colleagues™
highlight the steep early learning curve with
this procedure. More convincing studies
demonstrating the superiority of RALPN over
conventional laparoscopic techniques are
needed before RALPN can be adopted
routinely.

Renovascular and adrenal surgery

There are numerous case reports and a few
case series in the literature describing novel
and innovative applications of surgical
robots. A few examples of these applications
have been described specifically pertaining
to renal surgery. Our group” described a
technique of robot-assisted renal artery
aneurysm resection and reconstruction using
the da Vinci sytem. With its ability to facil-
itate precise dissection and fine suturing, the
robot provided an excellent vehicle in which
a 10-minute anastomosis was accomplished
(Fig. 4). Accordingly, other procedures
requiring renovascular reconstruction can
be facilitated using the robot. Although not
yet performed laparoscopically, Hoznek and
coauthors™ described renal transplantation
with all vascular anastomoses performed by



the robot. Our group continues to assess techniques for allo-
graft positioning through a small incision in order to
facilitate laparoscopic robot-assisted renal transplantation.

Since the first laparoscopic adrenalectomy by Gagner
and colleagues in 1992,7>7° a paradigm shift has taken place
in favour of the laparoscopic approach versus the previ-
ous standard open technique. Shorter hospital stays, reduced
pain scores and improved convalescence have consistent-
ly been reported.”*' The experience with robot-assisted
adrenalectomy is not nearly as robust. Once again, howev-
er, it has been shown that robot-assisted laparoscopic
adrenalectomy can be performed safely through adoption
of established laparoscopic techniques.?** The worldwide,
and certainly Canadian, role of robot-assistance in all of
these procedures has yet to be born out. Because of the cur-
rent economic climate and structure of the Canadian health
care system, use of the surgical robot for adrenalectomy
will likely be limited.

The future

Robotic surgery is still in its infancy. The fields of urology,
cardiac surgery, neurosurgery, orthopedics and fetal surgery

Robotic renal surgery

have appropriately embraced the technology with the ambi-
tion of advancing medical frontiers and application. The goal
of applied surgical robotics is improved patient care. Through
active clinical and laboratory experimentation, applications
specific to robotic renal surgery will likely advance in par-
allel to other disciplines. Currently, developments in sur-
gical robotic technology evolves around improved visuali-
zation technology, enhanced real-time imaging,” and
robotic-enhanced haptic and temperature sensors.”
Furthermore, robotic ultrasonography and acoustic holog-
raphy may soon provide real-time imaging that can define
abnormal tissues intraoperatively. One of the most prom-
ising future applications of this technology involves remote
telesurgery. Our group has recently described the use of
an internet protocol virtual private network and satellite links
to ascertain the feasibility of long-distance surgery using both
the Zeus and da Vinci robotic platforms.”® Results of porcine
RALPs indicated that proficient complex reconstructions
can be achieved despite significant network latency and
occasional jitter. As the technology evolves, the clinical
implications of remote telesurgery will become tangible.
The interest in acquiring robotic skills among surgeons
is rapidly increasing. In a survey of American and Canadian

Table 3. A summary of published surgical series on robot-assisted living-donor nephrectomy

Mean operative Mean
Study (n) time, min WIT,s Mean LOS, d Allograft outcome Complications
Horgan et al.” (12) 166 79 1.9 No DGF Clostridium difficile colitis in 1 patient;
wound infection in 1 patient
Talamini et al.*® (15) 143 — 1.0 NA None
Renoult et al.* (13) 185 430 5.8 POD 5 DVT in 1 patient
Mean CICr = 62 mL/min
Horgan et al.”’ (273) 150 98 2.3 Mean Cr = 1.4 mg/dL at Overall 9 “major”;

6 mo 1 death unrelated to operation

CICr = creatinine clearance; Cr = creatinine; DGF = delayed graft function; DVT = deep venous thrombosis; LOS = length of stay in hospital; NA = not available; POD = postoperative
day; WIT = warm ischemic time.

Table 4. Summary of published reports of robot-assisted laparoscopic partial nephrectomy with the da Vinci
system

Mean lesion Mean operative Mean hilar

Study (n) size, cm time, min clamp time, min EBL, mL Mean LOS, d Complications

Gettman et al.” (13) 35 215 22 170 43 1 postoperative ileus

Stifelman et al.* (1) 2.0 230 32 150 2.0 None

Phillips et al.* (12) 1.8 265 26 240 2.7 2 open conversions for bleeding;
1 conversion for robot malfunction;

1 postoperative urine leak

Caruso et al.”’ (10) 1.9 279 26 240 2.6 2 conversions for bleeding, poor

visualization; 1 postoperative urinary
retention
Kaul et al.” (10) 2.0 158 21 92 15 None
Rogers et al.” (14) 3.6 192 31 230 2.6 None; “complex” lesions

EBL = estimated blood loss; LOS = length of stay in hospital.
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urology residents on laparoscopic and robotic surgery, 54%
of respondents reported that robotic surgery was being per-
formed at their centre. Twenty-two percent of resident
respondents had been trained in robotic surgery and 34%
anticipated performing robotic surgery on completion
of residency. In contrast, results of a similar survey of res-
idents and practising urologists published just 2 years
earlier did not even address the topic of robotic surgery.**
This observation highlights the rapid evolution of robotics
in contemporary times.

Lastly, any Canadian review of robotics in urology would
be incomplete without addressing the potential economic
strain this technology may pose on our publicly funded sys-
tem. Most analyses of cost-effectiveness in the literature have
focused on the US hospital-based model whereby the da
Vinci system is used for multiple procedures by multiple dis-
ciplines. Cost-analyses from a urological perspective have
focused exclusively on the robot-assisted laparoscopic prosta-
tectomy model.”* However, some extrapolations are still
possible. When Computer Motion, Inc., initially merged with
Intuitive Surgical, Inc., in 2003, the cost of the da Vinci
system was slightly higher than US$1 000 000. The newer
da Vinci S system, complete with new 3-dimensional high-
defintion visual technology, a 20%-30% wider field of view,
multiple video displays, slimmer telescoping instrument arms
and more user-friendly setup apparatus, has a price tag clos-
er to US$1 500 000. An additional fourth arm (not usually
necessary for most renal-related procedures) can be pur-
chased for an additional US$175 000. Annual maintenance
contracts are usually about US$100 000, and costs for non-
reusable equipment range from US$700 to $1200 per case,
depending on the procedure, number of ports and acces-
sory instrument use. Interestingly, a 2007 analysis of

Fig. 4. Laparoscopic view of robot-assisted renal artery reconstruction after
resection of 2.5-cm left renal artery aneursym. The relative ease of intracor-
poral suturing afforded by the da Vinci robot enabled a minimally invasive
approach.

initiating a robotic prostatectomy program in a publicly
funded system in Spain concluded that it was neither cost-
effective nor worthwhile, citing the large upfront cost of
the da Vinci system and the monopoly that a single com-
pany has on the surgical robotics industry as the main deter-
rent.””" And although no formal economic analysis has been
published in the Canadian system specifically addressing
robot-assisted renal surgery, the technology is inarguably
expensive. For each of the procedures described above, fea-
sibility has been proven, but necessity is still debated. In con-
trast, robot-assisted laparoscopic radical prostatectomy is
now considered by many to be one of the standards of care
in the United States, and the technique is gaining popular-
ity as experience grows here in Canada.

Conclusion

Pertaining to renal applications, a niche for robot-assisted
pyeloplasty and partial nephrectomy continues to be carved
out, while interest in radical extirpative renal surgery has
waned in recent years. Nevertheless, through continued
technological advancement, education and commercial
competition, further surgical robotic application will de-
velop and hopefully become accessible to practising
urologists and their patients in the very near future.
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